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(54) TItie: IMPROVED PINHOLE LENS AND CONTACTT LENS 

(57) Abstract 

A contact lens (10) comprising an optically 
transparent lens body having a concave surface 
(14) adapted to the patient's eye curvature and 
a convex surface (16). The lens (10) has three 
regions: 1 an annular region (18) of a first optical 
power, 2 at the center of the annular region (18), 
which is also at the optical center of the lens (10). 
a substantially pinhole^Iike aperture (20); and 3 
a second larger annular region (12) exterior to 
the first annular region (18). 




FOR THE PURPOSES OF INFORMATION ONLY 
Codes used to identify States party to the PCT on the ftont pages of pamphlets publishing international applications under the PCT. 



AL 


Albania 


ES 


Spain 


LS 


Lesotho 


SI 


Slovenia 


AM 


Annenia 


FI 


Finland 


LT 


Lithuania 


SK 


Slovalda 


AT 


Austria 


FR 


Ptance 


LU 


Luxembourg 


SN 


Senegal 


AU 


Australia 


GA 


Gabon 


LV 


Latvia 


SZ 


Swaziland 


AZ 


Azerbaijan 


GB 


United Kin^kmi 


MC 


Monaco 


TD 


Chad 


BA 


Bosnia and Herzegovina 


GE 


Georgia 


MD 


Republic of Moldova 


TG 


Togo 


BB 


Baxbados 


GH 


Ghana 


MG 


Madagascar 


TJ 


Tajikistan 


BE 


Belgium 


GN 


Guinea 


MK 


The former Yugoslav 


TM 


T^okmenistan 


BF 


BuiktnaFaso 


GR 


Greece 




Republic of Macedonia 


TR 


Turkey 


BG 


Bulgaria 


HU 


Hungary 


ML 


Mali 


TT 


Trinidad and Tobago 


BJ 


Benin 


IE 


Ireland 


MN 


Mongolia 


UA 


Ukraine 


BR 


Brazil 


IL 


Israel 


MR 


Mauritania 


UG 


Uganda 


BY 


Belarus 


IS 


Iceland 


MW 


Malawi 


US 


United States of America 


CA 


Canada 


IT 


Italy 


MX 


Mexico 


UZ 


Uzbekistan 


CF 


Central African Republic 


JP 


J^an 


NE 


Niger 


VN 


Viet Nam 


CG 


Congo 


KE 


Kenya 


NL 


Netherlands 


YU 


Yugoslavia 


CH 


Switzerland 


KG 


Kyrgyzstan 


NO 


Norway 


ZW 


Zimbabwe 


CI 


Cdce d*Ivoire 


KP 


Democratic People's 


NZ 


New Zealand 






CM 


Cameroon 




Republic of Korea 


PL 


Poland 






ON 


China 


KR 


Republic of Korea 


FT 


Portugal 






cu 


Cuba 


KZ 


Kazakstan 


RO 


Romania 






cz 


Czech Republic 


LC 


Saint Lucia 


RU 


Russian Federation 






DE 


Geimany 


LI 


Liechtenstein 


5D 


Sudan 






DK 


Denmark 


LK 


Sri Lanka 


SE 


Sweden 






EE 


Estonia 


LR 


Liberia 


SG 


Singapore 







wo 99/00694 



PCT/US98/12745 



-1. 



IMPROVED PINHOLE LENS AND CONTACT LENS 

FIELD OF THE INVENTION 

This invention relates to optical lenses, such as for vision enhancement or 
correction and, in particular, a contact lens utilizing a "pinhole" aperture with an 
adjacent region having an optical power serving to direct light through the lens, for 
improved brightoess, but outside of the focus of the pinhole aperture. As will be seen 
hereafter, the invention is also considered to have broad application in optical 
instruments. 

BACKGROUND OF THE INVENTION 

Contact lenses are commonplace today. Individuals with minor vision 
ailments can typically acquire and use these lenses in place of prescription eye 
glasses. This is not so true, however, for individuals having poor vision, or for those 
presbyopic persons requiring bifocal glasses. For example, presbyopic individuals 
can opt for bifocal contact lenses, but may find it difHcult to maintain focus during 
eye movement, or only see clearly at one viewing distance. 

The need to develop more versatile lenses has led designers to pinhole contact 
lenses. These lenses utilize theories of pinhole imaging, commonly understood in 
optics as a method to reduce geometrical aberrations, e.g., astigmatism, spherical 
aberration, and coma. By restricting a person's vision to a small "pinhole" aperture, 
visual deficiencies are greatly reduced, or even effectively removed. Unfortunately, 
the utility of this technology has met with limited success. For instance, while the 
classic pinhole lens device produces an enhanced depth of focus, which increases with 
smaller aperture, smaller apertures typically result in degradation of the quality of the 
image due to diffraction, among other things. The denser the opacity of the region 
surrounding, i.e., defining, the pinhole lens also affects the contrast of the focused 
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image. If the region surrounding the pinhole is allowed to pass some light, such as to 
improve acuity under low light conditions, the image contrast is degraded. 

"Multiple Focal Contact Lenses," as described in U.S. Pat. No. 3,794,414, was 
one attempt to develop small-aperture contact lenses. This approach combined a 
5 pinhole-like aperture with radial slits and scalloped masking regions on a contact lens 

to supposedly correct both peripheral vision and the effects related to decentered 
contact lenses. It was considered that some disadvantageous diffraction effects were 
introduced by this type of design. 

In addition, it is important to consider the normal functioning of the human 

10 pupil. A large drawback in pinhole imaging is energy starvation. Small-aperture 

pinhole lenses improve image quality, but at the same time block significant amounts 
of light energy from reaching the retina. Under dim lighting conditions, a human 
pupil normally dilates. Without proper consideration, a small-aperture contact lens 
would place a person into equivalent darkness, even though the lighting is only dim or 

15 low. 

Pinhole correction together with the normal functioning of the human pupil is 
considered in U.S. Pat. No. 4,955,904, which presents an intraocular lens surgically 
implanted within the eye. The patent, entitled "Masked Intraocular Lens and Method 
for Treating a Patient With Cataracts," affords cataract patients some form of vision 

20 correction through surgery. The intraocular lens is masked to form a pinhole that 

accommodates the function of the human pupil under different lighting conditions. 
But, intraocular lenses have operational and other drawbacks. They are not contact 
lenses; surgery is required and the lens must be permanently implanted with precision 
through the use of man-made loops. Furthermore, because of material requirements 

25 for implantation, these impenetrable lenses can transmit little or no oxygen, a feature 

widely available in contact lenses. Contact lenses, in addition, are conveniently 
installed and removed by the wearer, and are held in place on the eye through tear 
tension. 
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U.S. Patent 5,245,367, entitled "Annular Mask Contact Lenses," describes a 
lens with a small pinhole-like aperture surrounded by an annular mask. The central 
aperture created by the pinhole, corrects the patient's vision, while the lens body 
outside the annular mask enables the patient to view both near and far objects 
comfortably, under differing light conditions. The lens body described in the '367 
patent sizes the annular mask to allow the dilated pupil to extend beyond the mask 
radius, to thereby allow more light to pass under low-light conditions. Additionally, 
optical (e.g., corrective) power is disclosed for both the aperture area and the area 
outside of the mask; but not within the mask region. 

Despite these and other advances, pinhole-type contact lenses with improved 
corrective ability are desirable. 

SUMMARY OF THE INVENTION 

Accordingly, one object of this invention is to provide an improved small- 
aperture pinhole lens having a region adjacent the aperture, such as in the form of an 
annulus defining the pinhole itself at its center, which is optically powered to redirect 
light passing through this region outside of the focal area of the pinhole lens, such as 
to the retinal periphery beyond the foveal area when the invention takes form as a 
corrective lens for vision. In essence, the light passing through the atmular optically 
powered region impinges on the retina to provide light sensation, but in a manner 
which does not "interfere" with the light rays passing to focus through the pinhole. 
The low-light deficiency previously symptomatic of pinhole lenses is thus solved, 
without a significant reduction in visual quality. 

The present invention provides, in one aspect, a contact lens with a transparent 
lens body and two curvatures. The lens body has a concave surface, adapted to the 
patient's eye curvature, opposite a convex surface. The lens body has an annulus 
region that surrounds a small, so-called pinhole aperture. The lens body is designed to 
correct the patient's vision to a focal point between near and far objects. 

The annular region is arranged to rest above the patient's pupil and is also 
designed to improve the patient's vision, but in a manner different than the lens 
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surface at the site of aperture. The contact lens thus created has an optical power in 
this annular region, which "increases" the pinhole effect and improves image contrast 
by defocusing light (vis. the pinhole focus) from this annular region which would 
otherwise interfere with the pinhole focus. The surface of the lens outside the annular 
region is designed to allow added light to reach the dilated pupil as brightness levels 
decrease. 

In its basic sense, the pinhole aperture can simply be a light-passing region of 
zero power (or provided with a plus or minus power). The surrounding region need 
not be an annulus, although this shape is considered optimal for a contact lens, but is 
of a different power from that of the pinhole. Light passed through this surrounding 
region is "defocused" relative to the focal point of the pinhole aperture. That is, the 
light through the surrounding region is directed substantially outside of the pinhole 
focus. This can be by way of a shorter focal length than that of the pinhole, thus 
spreading the light through the surrounding region beyond the pinhole focus, or 
through a diverging lens shape for the surrounding region which again spreads the 
light outside of the pinhole focus, or some refractive arrangement to bend the light 
outside of the pinhole focus. Ideally, light passed by the surrounding region impinges 
in an area where it serves to provide illumination for improved brightness without 
interfering with the imaging of the pinhole lens. In the context of a lens for improved 
vision, this would be a surrounding region which directs light beyond the foveal area 
yet still on the retina. 

It is considered that the greater the defocusing effect of the surrounding region, 
the greater the image contrast produced. Some consideration must be given to the 
possibility of undesirable amounts of glare, reflection, aberration and diffraction that 
may be introduced if the difference in thickness between the pinhole area and the 
surrounding region results in an abrupt transition zone. Light absorption or reflection 
by the surrounding region is also contemplated within the scope of the invention, such 
as to improve image contrast, reduce glare or simply for cosmetic purposes. 
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The surrounding region also need not be of single optic power, but could 
include, for instance an outer corrective annular segment which corrects for distance 
refractive error in dim light conditions (i.e., as the pupil dilates, it picks up this 
corrective segment for distance focus). 
5 According to another aspect of the invention, the convex lens surfaces both 

inside and outside the annular region may also be optically powered. The lens body 
thus provides plural optical corrections. The central aperture region can be optically 
powered to correct the patient's vision for a focal point between near and far objects; 
the lens body in the annular region is powered to provide the improved pinhole effect, 

10 while the lens body outside the annular region is optically powered to correct the 

patient's vision for far objects. This arrangement, together with the pupil-sized 
annular "defocusing*' region, enables the patient to view both near and far objects 
comfortably, and under differing light conditions, in an improved manner. 

The lens of the present invention has several advantages over prior lenses 

15 including increased contrast, enhanced visual acuity and increased depth of focus for 

the wearer of the lens, as well as reduced manufacturing tolerance. It may be applied 
as a contact lens, intraocular lens, intra-comeal lens, or in optical mechanisms where a 
pinhole focus and improved brightness are desired. It is also considered to improve 
pupil decentration dependency in a contact lens. That is, with a surrounding region 

20 that passes a significant amount of light (i.e., which has a very low opacity), optical 

blur from diffractive effects is considered to be greatly reduced when the lens 
becomes decentered relative to the undilated pupil. 

These and other aspects and features of the invention will be further 
understood when considered in conjunction with the following detailed description of 

25 embodiments of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a plan view of a contact lens constructed in accordance with the 
invention; 

Fig. 1 A is a sectional view of the lens of Fig. 1 taken along line 1 A-IA; 
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Fig. IB schematically illustrates the intended effect of the lens of Fig. 1 in 
general; 

Fig. 2 illustrates a contact lens according to Fig. 1 and its relation to the human 
pupil during bright light conditions; 

Fig. 3 illustrates a contact lens according to Fig. 1 and its relation to the human 
pupil during lower lighting conditions; and 

Fig. 4 illustrates a bi-powered contact lens constructed in accordance with the 
invention. 

DETAILED DESCRIPTION OF ILLUSTRATED EMBODIMENTS 

The invention has presently found particular application as a contact lens. As 
noted above, however, the invention is considered to have far ranging applications and 
potential adaptations. 

A contact lens as illustrated herein generally comprises an optically 
transparent lens body having a concave surface adapted to the patient^s eye curvature 
and a convex outer surface. The lens has three regions: (1) an aimular region of a 
first optical power; (2) at the center of the annular region, which is also at the optical 
center of the lens, is a substantially pinhole-like aperture which can include a second 
optical power different from the first optical power; and (3) a second larger armular 
region exterior to the first annular region, which may also have yet another optical 
power. The first and second annular regions may preferably be blended at their 
intersection, rather than abruptly changing between regions. 

During bright lighting conditions when the patient's pupil constricts, vision is 
generally restricted to the small aperture, i.e., the pinhole, with the first annular region 
comprising a light "mask," particularly if provided with some degree of opacity. 
During low light conditions when the patient's pupil dilates, light is allowed to the 
pupil through the second annular region, permitting additional light to pass. As 
understood herein, however, this "mask" region is a "defocusing" region for allowing 
at least some light to pass therethrough but impinging on the retina substantially 
outside of the pinhole focus, i.e., outside the fovea. 
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Figs. 1 and lA show a contact lens 10 constructed in accordance with the 
invention having a transparent lens body 12 fabricated with two curvatures, a concave 
surface 14, and a convex surface 16. The concave surface 14 is optically powered to 
adapt to the patient's eye curvature. The convex surface 16 is optically powered to 
correct the patient's vision. Focusing is achieved both by the contact lens 10 and by 
the eye's own refractive capability. 

The lens body 12 can be constructed with material to form a hard, gas (e.g., 
oxygen) permeable, or soft contact lens 10. The outer diameter of the lens body 12 is 
approximately 8-14 mm, depending upon the patient's eye size, but is conventionally 
sized. 

The contact lens 10 has an annular region 18. This annular region 18 is 
optically arranged to form a small, pinhole-like aperture 20 at approximately the 
center of the lens body and at the patient's optical line-of-sight 22. The annular 
region is surrounded by a larger, exterior annular region 12. 

The pinhole-like aperture 20 is formed by the inner diameter of the annular 
region. The pinhole aperture 20 is sized to provide pinhole imaging improvement for 
the patient's vision deficiency. The aperture 20 must be smaller than the patient's 
pupil size during bright light conditions, or else no vision improvement would be 
realized under the brighter conditions. Thus the aperture 20 must be smaller than 
approximately 4 mm, which is a typical human pupil diameter under bright lighting 
conditions. Since the contact lens may not always center over the patient's pupil, the 
lens is preferably fitted first, and the position of the zinnulus noted, and the lens then 
made to special order according to the fitting so the annulus centers over the patient's 
pupil. 

At the same time, the pinhole aperture 20 should be greater than the diameter 
in which diffraction effects start to degrade image quality. In general, the benefits 
achieved by the pinhole aperture 20 can be destroyed by diffraction if very small 
apertures are incorporated into the pinhole contacts lenses. Such small apertures that 
have these adverse results include radial slits and scalloped patterns. Diffraction can 
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actually increase the blurring of the retinal image such that the patient's vision is 
degraded rather than improved. Preferably, the inner diameter of the annular region is 
between about 0.5 and about 2.5 mm. The pinhole area is preferably transparent, 
although a minimum opacity can be tolerated. 

The annular region 18 has an outer diameter between about 1.0 and about 8.0 
mm. In addition, the radial width of the annular region 18, from the inside edge 24 to 
the outside edge 26, is preferably 0.75 mm to 1.0 mm. This dimension is sized in the 
practice of the invention to accommodate the normal function of the human pupil. It 
can be appreciated that the dimensions of the annular region 18 can be adjusted for a 
particular patient. For example, the annular region 18 can be sized for a particular 
pupil, or further optimized for a desired visual correction. 

To this point, the foregoing contact lens structure is, in a broad sense, 
essentially as described in U.S. Pat. No. 5,245,367. 

In the present invention, the "opacity" of the annular region is between 1 and 
100%. Those skilled in the art will appreciate that the opacity of the annular region of 
the lens can be controlled in several ways. For example, a light-blocking element can 
be incorporated within the body of the contact lens to accomplish this function. 
Alternatively, a coating which transmits light somewhere between 1-100% can be 
applied to the lens body. 

Whether incorporated into the body of the lens or coated thereon, resulting 
annular region 18 can have varying levels of opacity. A higher level of opacity is 
generally desired for maximal visual sharpness. However, a person may want a lower 
level of opacity to avoid a sense of visual dimness, i.e., to attain more brightness. The 
optical opacity of the annular region according to the invention can vary from lens to 
lens, as well as within a lens, to attain vision having a selected balance of factors. 

In a marked departure from the known prior art, the annular region 18 is 
optically powered different from that of the pinhole area 20. The optical power of the 
pinhole area can be either plus or minus relative to that of the pinhole area. For 
example, a lens has been constructed in accordance with the invention having the 
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pinhole area 20 with a diopter of minus 3 and the annular region with a diopter of plus 
5, for a differential between the annular region and the pinhole area of plus 2 diopter. 
An actual light blocking opacity of between 10% and about 30% was further 
considered desirable. 

The larger annular region 12, located exterior to the annular region 18, is also 
preferably transparent, although some opacity can be tolerated. The larger annular 
region 12 is separated from the annular region 18 by outer edge 26. The outer edge 26 
is not an abrupt demarcation, but is rather blended between these two regions. 

Constructed in this fashion, the contact lens 10 opemtes as a pinhole imager 
and increases the depth of focus. Light rays from a single object in the field of view, 
and entering the pinhole aperture 20, are more tightly imaged at the retina than in the 
absence of the contact lens 10. This reduces the blurring at the retinal image and 
increases the patient's visual acuity. Normally, the typical geometrical vision 
deficiencies encountered in patients, like myopia, hyperopia, astigmatism, and 
presbyopia, spread out the light rays reaching the retina from a single object point in 
the field of view, thereby reducing image contrast. The pinhole aperture 20 limits 
these light rays to a smaller bimdle entering the eye pupil, and thereby improves 
image contrast. Visual acuity is also improved over a large range of viewing 
distances, because defocus effects are less noticeable with the reduced blurring of the 
image at the retina. 

As shown in Fig. IB, the optical power of the annular region 18 serves to 
"defocus," or bend, the light passing therethrough to impinge on the retina at a radial 
distance generally outside of the fovea. In this manner, light through the annular 
region serves to add to at least the subjective brightness perceived by the wearer, but 
does not "interfere" with the image produced by the pinhole lens. 

Fig. 2 illustrates the relationship of the annular region contact lens 10 of Figs. 
1 and lA to the patient's contracted pupil 28 during bright light conditions. Light 
rays 30 show the bundle of light from a far object point which passes through the 
patient's pupil 28 without the contact lens 10. Light rays 32 show the smaller bundle 
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of light from the same object point which passes through the patient's pupil with the 
contact lens 10. Light rays 32 pass by the edge of the pinhole aperture 20 and do not 
pass by the edge of the human pupil 28. The light rays 32 are focused by the contact 
lens 10 and by the eye's refractive portions 34. 
5 Under normal viewing, without the contact lens 10, the patient*s retina 36 

would receive all the light energy from the light rays 30. The light rays 30 would pass 
by the edge of the eye pupil 28 and eventually reach the retina 36, where the light 
energy is converted into signals perceived by the brain. 

However, while viewing through the contact lens 10 under bright light, or 

10 daylight, conditions, the pinhole aperture 20 created by the annular region 18 restricts 

the effective light transmitting aperture so that only the light rays 32 pass through the 
eye pupil 28 and to the retina 36. The optical power of the annular region 18 serves to 
alter the path of the light rays impinging thereon away from the focus of the pinhole, 
while still allowing light to pass (where a light-blocking mask for the annular region 

15 is less than 100% opaque). Because the light rays 32 constitute a smaller pattern 

impinging upon the eye's refractive portions 34, as compared to the light rays 30, the 
aberrations at the retina 36 are reduced. Yet the present invention increases image 
contrast, visual acuity, depth of focus and brightness. 

Fig. 3 shows the relationship of the annular mask contact lens 10 to the 

20 patient's dilated pupil 28 during lower light conditions. The bundle of light rays 38 

from the same object point strikes the contact lens 10 in the regions 40, 42, and 44, 
and are focused at the retina 36 by the contact lens 10 £ind the eye's refractive portions 
34. The eye pupil 28 is illustratively shown as the patient's limiting aperture under 
normal viewing without the contact lens 10, where the patient would receive light 

25 energy from all the light rays 38. The light rays 38 would pass through the edge of 

the pupil 28 and eventually reach the retina 36. Because of the dimmer lighting, the 
patient's pupil 28 has dilated from its size shown in Fig. 2 to acquire more light 
energy at the retina 36. The widely dilated pupil occurs most readily under dim 
illumination when a person's attention is primarily drawn to distant objects. 
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Accordingly, the contact lens 10 increasingly transmits more of the light rays 
38 as the patients pupil size increases or dilates which passes through the lens region 
12 outside of the annular region 18. The annular region 18 still serves to pass light 
through to the retina, yet outside of the focus of the pinhole 20, The patient is, 
therefore, better able to discern the same objects which were viewed under brighter 
conditions. 

Fig. 4 shows a modified embodiment using a bi-powered lens 10'. The 
annular region 18 is as previously described. The convex surface 16' comprises two 
distinct optical corrections. In the area of the aperture 20', it is optically powered to 
correct intermediate distance vision. In tlie area outside of the annular region 18, an 
optical power is provided to correct far vision. Two focal points 58, 60 are thus 
provided from the foregoing corrective lens effects. 

While the invention has been described with respect to the foregoing 
illustrative embodiments, those with skill in this art will recognize modifications and 
variations which will still fall within the scope of the invention. 
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WHAT IS CLAIMED IS: 

1 . A contact lens comprising 

an optically transparent lens body having a concave surface adapted to the 
patient's eye curvature and a convex surface, said convex surface 
having a first optical power to correct vision; 

said lens having three regions: 

(1) a first region of a second optical power; 

(2) at the center of said first annular region a substantially pinhole-lens 

aperture; and 

(3) a region exterior to said first region; 

wherein during bright lighting conditions when the patient's pupil 
constricts, vision is generally restricted to said pinhole lens aperture 
and during low light conditions when the patient's pupil dilates, 
vision is allowed through the entire lens, permitting additional light 
to pass through said larger annular region, and wherein said second 
optical power serves to deflect light passing through said first 
annular region from a focal point of said pinhole lens aperture. 

2. A contact lens comprising: 

a lens body having a first surface substantially configured to conform to the 
eye curvature of the wearer, and a second surface optically 
configured in conjunction with said first surface to correct the vision 
of the wearer selectively at a focus between and including far and 
near objects; 

a pinhole optical aperture formed in said lens body which has a light focus; 

said lens body fiirther having a first region surrounding said pinhole 
aperture which region which passes light therethrough but diverts 
said light passing therethrough from said pinhole light focus. 
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3. A lens comprising: 
a lens body; 

a pinhole optical aperture formed in said lens body which has a light focus; 
said lens body further having a region surrounding said pinhole aperture 
5 which region which passes light therethrough but diverts said light 

passing therethrough from said pinhole light focus. 

4. The contact lens of claim 2 further including a second region radially 
outward from said first region which has a configuration for correcting the vision of 
the wearer at a focus between and including near and far objects. 

10 5. The contact lens of claim 2 wherein said second surface has an optical 

correction selected from one of aspheric, convex, concave, and toric correction. 

6. The contact lens of claim 5 wherein said first surface has an optical 
correction selected from one of aspheric and toric correction. 

7. The contact lens of claim 2 wherein said pinhole aperture has a diameter in 
15 the range of about .5 to about 4 nmi. 

8. The contact lens of claim 1 wherein said first region is annular in shape 
with a radial width in the range of about .5 to about 4 mm, 

9. The contact lens of claim 1 or 2 wherein said first region refiracts light 
substantially outside the region of the fovea. 

20 10. The contact lens of claim 1 or 2 wherein said first region refracts light 

substantially outside the region of the fovea but upon the retina. 

11. The contact lens of claim 2 wherein said first region has an optical 
transmissivity in the range of between about 1 and about 90 percent in visible light. 
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12. The contact lens of claim 1 1 wherein said first region is tinted in a color to 
cosmetically change the iris color of the wearer. 

13. A non-surgical-method for treating visual aberrations, comprising the 
steps of : 

5 fitting at least one eye of a wearer with a first contact lens configured to 

correct the vision of the wearer at a focus between and including 
near and far objects; 
providing on said contact lens a pinhole aperture which serves to bring light 
to a focus and an annular non-corrective segment of selected optical 
10 transmissivity surrounding said pinhole aperture, said annular 

segment functioning to direct light passing therethrough firom said 
focus. 

14. A contact lens comprising 

an optically transparent lens body having a concave surface adapted to the 
15 patient's eye curvature and a convex surface, at least one of said 

surfaces having a first optical power to correct vision; 
said lens having; 

(1) a first region of a light transmissive and light directing optical 
characteristic; 

20 (2) at about the center of said first region a substantially pinhole-lens 

aperture; 

wherein during bright lighting conditions when the wearer's pupil 
constricts, vision is generally restricted to said pinhole lens aperture, 
and during low light conditions when the patient's pupil dilates, 
25 vision is allowed beyond said first region, permitting additional 

light to pass through said lens, and wherein said first region serves 
to direct light passing therethrough from a focal point of said 
pinhole lens aperture. 
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IS. A contact lens comprising 

an optically transparent lens body having a concave surface adapted to the 
patient's eye curvature and a convex surface, at least one of said 
surfaces having a first optical power to correct vision; 
said lens having: 

(1) a first generally annular region of a light transmissive and light directing 

optical characteristic; 

(2) at about the center of said first region a substantially pinhole-lens 

aperture; 

(3) a second generally annular region having light transmissive 

characteristic radially outward from said first region; 
wherein during bright lighting conditions when the wearer's pupil 
constricts, vision is generally restricted to said pinhole lens aperture, 
and during low light conditions when the patient's pupil dilates, 
vision is allowed beyond said first region into said second region, 
permitting additional light to pass through said lens, and wherein 
said first region serves to direct light passing therethrough fi-om a 
focal point of said pinhole lens aperture. 

16. The contact lens of claim 15 wherein said second annular region is 
provided with a vision correcting power. 

17. The contact lens of claim 16 wherein said pinhole lens aperture is 
provided with a vision correcting power different from said second annular region. 

18. A lens comprising: 

an optically transparent lens body; 
said lens body having: 

(1) a first region of a light transmissive and light directing optical 
characteristic; 
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(2) at about the center of said first region a substantially pinhole-lens 
aperture; 

said first region serving to direct light passing therethrough from a focal 
point of said pinhole lens aperture. 

19. A method for modifying vision comprising the steps of: 
providing an optically transparent lens body, said body having: 

(1) a first region of a light transmissive and light directing optical 

characteristic; 

(2) at about the center of said first region a substantially pinhole-lens 

aperture; 

(3) fitting said lens body to a patient in a manner wherein during bright 

lighting conditions when the wearer's pupil constricts, vision is 
generally restricted to said pinhole lens aperture, and during low 
light conditions when the patient's pupil dilates, vision is allowed 
beyond said first region, permitting additional light to pass through 
said lens, and wherein said first region serves to direct light passing 
therethrough from a focal point of said pinhole lens aperture. 

20. The method of claim 19 wherein said lens body is a contact lens having a 
a concave surface adapted to the patient's eye curvature and a convex 

surface, at least one of said surfaces having a first optical power to 
correct vision. 
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